The new VITEK 2 system is a fully automated system dedicated to the identification and susceptibility testing of microorganisms. In conjunction with the VITEK ID-YST card the VITEK 2 system allows the identification of clinically important yeasts and yeast-like organisms in 15 h due to a sensitive fluorescence-based technology. The ID-YST card consists of 47 biochemical reactions. The database comprises 51 taxa, including newly described species. In this study we evaluated the reliability of the VITEK ID-YST card for the identification of yeasts and yeast-like organisms encountered in a clinical microbiology laboratory. A total of 241 strains representing 21 species were studied. The strains were isolated from clinical samples within a period of 60 days prior to the identification. The tests were performed using 24-h to 55-h subcultures on Sabouraud-gentamicinchloramphenicol agar. Each strain was tested in parallel using the ID 32C strip as a comparison method combined with microscopic morphology and an agglutination test for C. krusei. Overall, 222 strains (92.1%) were unequivocally identified including 11 isolates (4.6%) identified with low discrimination resolved by simple additional tests. Ten strains (4.1%) for which results were given with low discrimination could not be unequivocally identified with supplemental tests, 4 strains (1.7%) were misidentified and 5 strains (2.1%) could not be identified. In conclusion, we found that the VITEK 2 system is a rapid and accurate method for the identification of medically important yeasts and yeast-like organisms.
period of 15 h, the profile result was compared to the ID-YST database, which led to the final identification of the microorganism.
Comparison methods and quality controls. The same inoculum of each strain was tested in parallel using the ID 32C strip (bioMérieux) as a comparison method. The ID 32C system was used according to the manufacturer's guidelines. The strips were read automatically after 48 h using the ATB Expression and ATB Plus software (version 2.0; bioMérieux). In case of discrepant results obtained with the VITEK 2 and ID 32C systems, both methods were repeated and the results of the second run were accepted as final results. For six isolates the incubation time of the ID 32C had to be prolonged up to 96 h because of low reactivity. Strains that could not unequivocally be identified by the ID 32C system were subjected to additional tests such as microscopic morphology on rice extract-Tween 80 agar (16) , an agglutination test for Candida krusei (Krusei Color Fumouze, Biotrin-Trignost) (11, 21) , or growth at 37°C.
A set of nine quality control (QC) strains was tested once a week with the VITEK 2 system. The QC strains were Candida tropicalis ATCC 201380, C. tropicalis ATCC 201381, Candida kefyr ATCC 4135, Candida magnoliae ATCC 201379, Trichosporon mucoides ATCC 201382, Candida membranaefaciens ATCC 201377, C. membranaefaciens ATCC 201378, C. lusitaniae ATCC 34449, and T. mucoides ATCC 201383.
Analysis of data. Results from the VITEK 2 system were compared with the data obtained by the comparison method and assigned to one of four categories: (i) unequivocal identification, the strain was correctly identified to species level or identified with low discrimination (two to four species were proposed by VITEK 2) and resolved by simple additional tests; (ii) low discrimination, two or three species are proposed by the VITEK 2 and not resolved by simple additional tests; (iii) no identification, the strain could not be identified (e.g., unknown profile); or (iiii) misidentification, a discrepant result was obtained with regard to the comparison method.
RESULTS
When compared to the results of the ID 32C system, 222 strains out of 241 (92.1%) were unequivocally identified to the species level by the VITEK 2 system, including 11 strains (4.6%) with low discrimination resolved by simple additional tests. Ten strains (4.1%) with low discrimination could not be definitely identified to the species level by additional tests. Four strains (1.7%) were misidentified and five strains (2.1%) could not be identified (Table 1) . Five strains had to be excluded from the study because it was not possible to identify these strains using the comparison method including supplemental tests.
Among the 21 species included in the evaluation, C. albicans, Candida glabrata, C. tropicalis, Candida parapsilosis, and C. krusei are the most common species encountered in a routine clinical laboratory. The strains belonging to these species were correctly identified at a frequency of 93.8% without supplemental tests (97.5% with additional tests).
Of 29 C. krusei strains tested, 20 strains were correctly identified without additional tests, 6 strains were identified with low discrimination but resolved by additional tests, 1 strain was identified with low discrimination and not resolved by supplemental tests, and 2 strains were misidentified. Interestingly, Geotrichum capitatum was proposed as an identification by the VITEK 2 system in all cases of misidentified C. krusei strains or C. krusei strains identified with low discrimination. However, using the ID 32C comparison method, seven out of nine C. krusei strains (low discrimination or misidentification) needed additional tests for unequivocal identification, indicating atypical behavior of these strains in biochemical assays. For a more detailed analysis of these strains, see Table 2 .
All Candida inconspicua and Candida norvegensis strains were identified with low discrimination and not resolved, because the biochemical reactions of the VITEK ID-YST card are not appropriate for distinguishing between the two species and additional tests are not suggested by the VITEK 2 system.
Not identified or misidentified strains did not belong to a single species. Three out of five not identified isolates were Geotrichum spp., and two out of four misidentified strains were C. krusei strains. The reactions leading to misidentification of these strains are given in Table 3 .
Ninety-four and four-tenths percent of the QC strains were unequivocally identified and 5.6% were identified with low discrimination. There was no misidentification or nonidentification of these strains.
Candida albicans
28 28 0 0 0 0 Candida colliculosa 1 1 0 0 0 0 Candida dubliniensis 2 2 0 0 0 0 Candida glabrata 36 36 0 0 0 0 Candida guilliermondii 4 2 0 1 1 0 Candida inconspicua 6 0 0 6 0 0 Candida intermedia 2 0 2 0 0 0 Candida kefyr 13 12 0 0 0 1 Candida krusei 29 20 6 1 0 2 Candida lambica 2 2 0 0 0 0 Candida lipolytica 3 3 0 0 0 0 Candida lusitaniae 14 13 0 0 1 0 Candida norvegensis 1 0 0 1 0 0 Candida parapsilosis 31 30 0 1 0 0 Candida pulcherrima 1 1 0 0 0 0 Candida rugosa 1 1 0 0 0
DISCUSSION
In our study, we evaluated the new, fully automated VITEK 2 system for rapid identification of yeasts and yeast-like organisms. The strains were simultaneously tested by the ID 32C system. Due to its large database and accuracy, the ID 32C has been used by several authors as a reference method (12, 13, 14) . The ID 32C strip consists of 32 biochemical reactions; the results were reported after incubation at 30°C for 48 h. In contrast, the ID-YST card of VITEK 2 comprises 47 biochemical tests; the results were obtained after an incubation at 35°C for 15 h. The possibility to achieve the identification within 15 h due to its more sensitive fluorescence technology represents a major progress of the new VITEK 2 system. The VITEK 2 system performed well for the correct identification with or without additional tests (92.1 and 87.6%, respectively). These data are also in agreement with recent studies of the VITEK 2 system performed with a manually operated prototype and different panels of strains (Bossy et al., 37th ICAAC; Lebeau et al., 98th Gen. Meet. Am. Soc. Microbiol.).
The most common species isolated in a routine clinical laboratory were correctly identified in 97.5 or 93.8% of cases with or without supplemental tests, respectively (C. albicans, C. tropicalis, and C. glabrata in 100% of cases without additional tests; C. krusei in 89.7 or 70% of cases with or without additional tests, respectively; and C. parapsilosis in 96.8% of cases without additional tests [no additional tests suggested by VITEK 2 system]). However, for 7 out of the 29 C. krusei strains tested, the VITEK 2 system yielded two or more species. The biochemical reaction N-acetyl-glucosamine assimilation, which is important for the identification of C. krusei, was negative in five out of these seven strains. Similarly, using the ID 32C comparison method, the same isolates failed to assimilate N-acetyl-glucosamine, indicating atypical behavior of these strains in biochemical assays. Therefore supplemental tests for unequivocal identification were required. Seven out of 10 strains identified with low discrimination and not resolved were C. inconspicua or C. norvegensis. The poor identification result for these species is not due to false-positive or negative biochemical reactions. Since the biochemical reactions included in the VITEK 2 system are not appropriate for discriminating between C. inconspicua and C. norvegensis, low discrimination not resolved is the highest level of identification that can be achieved using the VITEK 2 system. If required, additional tests (e.g., cellobiose assimilation, Wickerham method) can be used for unequivocal identification of these isolates. Of particular interest was the misidentification of four strains. The reason for incorrect identification was a low reactivity of the strains within the incubation time, resulting in false-negative biochemical reactions (Table 3) . However, the VITEK 2 results for two out of four misidentified strains were given with an excellent confidence level. Thus, under routine conditions misidentification of these strains would not have been detected. The VITEK 2 system allows a result to be generated without the need for a morphological assessment. However, additional morphological methods could diminish the small number of misidentified strains. Thus, in our study the misidentification of three out of four strains could have been detected by such methods. Other studies evaluating the VITEK 2 system showed similar rates of misidentification (2.7 and 0.9%, respectively) (Bossy et al., 37th ICAAC; Lebeau et al., Abstr. 98th Gen. Meet. Am. Soc. Microbiol. 1998). Overall, only four strains were misidentified, and no pattern of assignment of incorrect identification to a single species was apparent.
Low reactivity of the strains was also the reason for the nonidentification of five isolates (Table 1) , because the lack of positive reactions yielded profiles unknown to the database. Geotrichum sp. was most likely to not be identified (three out of five strains) by the VITEK 2 system, while the ID 32C system correctly identified these strains.
Due to its large database containing 51 different taxa and its full automation, the VITEK 2 system offers rapid and accurate identification within 15 h. The percentage of correct identification is similar to that by other commercial identification systems (15, 20) . Occasional misidentifications could be diminished if morphological characteristics are taken into account.
In conclusion, we found the VITEK 2 system suitable for the identification of yeasts and yeast-like organisms in a routine clinical mycology laboratory.
